simulation of natural conditions with little or no considerable natural spawning tendency [5, 6, 15, 16] . Since all these procedures necessitated the use of suitable reagents and high technical-knowhow, it may not be practicable at the farmstead level in Nigeria.
Moreover, milt quality is measured with the potency or ability to successfully fuse with the stripped eggs. This may not be achievable if the harvested milt is kept longer than necessary outside the fish. Essentially, spermatozoa fertilizing ability depends on composition of seminal fluid, milt volume, spermatozoa density and motility [17, 18, 19] .
Most commercial hatcheries where African catfish seeds are propagated, inadequate quantity and quality of milt always result in breeding failure [20] . Consequently, this study was aimed at the possibility of storing C. gariepinus milt at different temperature for subsequent utilization in artificial insemination. This may possibly ensure all-year-round breeding plan in fish as obtainable in most livestock artificial insemination programs.
MATERIALS AND METHODS

Experimental Design and Fish Welfare
Twelve male C. gariepinus brood stock weighing between 0.61 and 0.66kg were bought from a sales outlet in Bukan Sidi, Lafia and were transported in jerry can containing clean water to Animal Science Laboratory, Faculty of Agriculture, Nasarawa State University, Keffi, Shabu-Lafia Campus. The fish were assigned to three treatments in a completely randomised design based on live weight. The treatments were Bench temperature (T1) (control: without refrigeration), Fridge temperature (T2) and Freeze temperature (T3) and each treatment had four replicates. This experiment was carried out purely as an observational work so, ethical permission was not considered necessary.
Data Collection and Analysis
Immediately on arrival, the twelve fish were transferred into an open bowl containing clean water where each of them was picked and weighed using table scale (Five Goats®) to obtain live weight. The standard body length was taken from the mouth to the caudal fin base, while the total body length was taken from the mouth to the end of the caudal fin using measuring tape (Butterfly®). Papilla length, left and right fin length were measured using measuring tape (Butterfly®).
Thereafter, all the fish were sacrificed by percussive stunning the head above the eyes to impact on the brain with a blunt object until the fish was unconscious. The abdomen was carefully cut open and thermometer was placed on the testes directly to obtain testes temperature. Another thermometer was hung on the wall to obtain room temperature and a separate one was used in monitoring the refrigerator temperature. The left and right testes were collected carefully and the length was taken using measuring tape (Butterfly®). The testes were carefully incised using surgical blade and the milt was gently squeezed out into Eppendorf tube, to measure the volume and the milt pH was determined with a pH strip. The harvested milt from the four replicates in each treatment was pooled, stirred gently with a spatula and stored on the Bench, in the Fridge and Freezer temperature respectively.
The pooled milt was processed for quality evaluation according to the procedures of [21] and [22] . Aliquot of the processed milt was taken with a micropipette and a drop was collected with a microscope slide, covered with a slip and viewed in a microscope (Olympus Microscope® Tokyo, Japan) at 10x and 40x magnifications, to determine alive and dead spermatozoa cells, active and sluggish spermatozoa cells as well as spermatozoa cells concentration as reported [23] . The pooled milt was always returned to the appropriate position promptly and this procedure was repeated every 15 minutes until no more motile spermatozoon was observed. Meanwhile, values of the milt volume and sperm cells concentration were determined only at 0 minute.
All the sets of data collected were subjected to analysis of variance according to statistical procedure of [24] and where applicable, the mean values were separated based on Duncan Multiple Range Test of the same software package. T1 T2 T3  T1  T2 T3 T1 T2 T3 T1 T2 T3 T1 T2  T3  T1 T2 
RESULTS
DISCUSSION
The results indicated that the milt storage temperatures varied considerably and the values were within 1 to 7 0 C described as preservation and storage temperature [25] . It was shown that the body linear parameters were similar to those reported in African mudfish caught in a dam [26] . However, the live weight value was lower than 0.79 -1.0 kg reported [27] in captive African mudfish at 8 months old yet, the standard body and total body length values were similar. This observation probably showed that at maturity, the body linear values may not increase irrespective of the final body weight attained, suggesting that the experimental fish were perhaps sexually matured. The high sperm cells concentration recorded in this study, compared favourably well with 5.16 x10 8 reported in C. gariepinus [28] thus further strengthen the assertion that the experimental fish were perhaps sexually matured.
It was observed that at 0 minute, the milt quality evaluation was best and at 1 hour however, some alive and motile sperm cells were observed but the motility level was so low that it may probably have little or no fertilizing ability if used in spawning according to several reports [18, 19, and 29] . This possibly suggested that refrigeration storage of milt without cryopreservation materials may not be suitable in artificial insemination in captive catfish production. This observation apparently validated several reports, on the need for cryopreservation in artificial breeding operation in African catfish [14, 20, 28, and 30] .
CONCLUSION
The body linear measurements indicated that the experimental fish were sexually matured with very high sperm cells concentration, indicative of high potential fertilizing ability if used in spawning immediately or if properly preserved and stored. It was however revealed that Fridge and Freeze temperatures could not prevent the degenerative biochemical processes in catfish milt not extended with cryopreservation materials. This was what probably resulted in the poor milt quality recorded at 15 minutes of storage and the deteriorated motility observed after 15 minutes of storage even with refrigeration. As a result, Fridge and Freeze temperatures may not be feasible in preserving or storing unprocessed catfish milt.
